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When does the local density theorem
imply the global one?
$(E, d)$ $\lambda$ $E$ Borel
$B(x, r)(x\in E, r>0)$ $\lambda(B^{-}(x, r))$
$\mathcal{M}(E)$ $E$ Borel $(E, \lambda)$
$\mu\in \mathcal{M}(E)$
$\lim_{rarrow 0}\frac{\mu(B(_{X},r))}{\lambda(B(X,r))}=\frac{d\mu}{d\lambda}(x)$ $\lambda- \mathrm{a}.\mathrm{e}$ .
local density theorem ( $\mathrm{L}\mathrm{D}\mathrm{T}$)
$\frac{d\mu}{d\lambda}(x)$ Lebesgue
$(E, \lambda)$ LDT
Calder\’on and Zygmund [1] LDT
–Calder\’on and Zygmund [1] $\text{ }$ Global density theorem. –
$E$ Euclid $\lambda$ Lebesgue \mbox{\boldmath $\phi$} $\mathrm{R}^{+}$
$(\mathrm{F}1)\sim(\mathrm{F}3)$
.








$\lim_{Tarrow\infty}\frac{1}{C_{x}(T)}\int_{E}\phi(Td(X,y))\mu(dy)=\frac{d\mu}{d\lambda}(x)$ $\lambda- \mathrm{a}.\mathrm{e}$ . (1)
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– $\mu\in \mathcal{M}(E)$
$\phi$ $1_{[0,1]}$ LDT
$(E, \lambda)$ $\phi$ (1) $\mu\in \mathcal{A}4(E)$
$(E, \lambda, \phi)$ Global density theorem (
GDT) (F.1) $\sim(\mathrm{F}.3)$ $\phi$
LDT GDT
$\lambda$ doubling condition GDT
$\lambda$ doubling condition
$\beta(x)=\sup<\infty\underline{\lambda(B(x,2r))}$ , $\lambda- \mathrm{a}.\mathrm{e}$ . (2)
$r>0\lambda(B(x, r))$
(2) LDT




1 $\phi$ $(\mathrm{F}1)\sim(\mathrm{F}3)$ $(E, \lambda)$ $LDT$
(1) $\sim(_{\mathrm{t}}?)$
(1) $(E, \lambda, \phi)$ $GDT$
(2) $\delta>0$
$\lim_{Tarrow\infty}\frac{1}{C_{x}(T)}\int_{B(x,\delta)^{C}}\phi(Td(X, y))\lambda(dy)=0$ , $\lambda-.a.e$ . (3)
(3) $(Al),$ $(A\mathit{2})$
(A.1) $r>0$
$\lim_{Tarrow\infty}\frac{\phi(rT)}{C_{x}(T)}=0$ , $\lambda- a.e$ .
(A.2) (3) $\delta>0$
186
1 $\lambda(E)<\infty$ (3) (A1)
GDT $\lambda$ doubling condition
(2) (3) (A2)
(1) $\Rightarrow$ (3) $\delta_{z}\in M(E)$ ( $x\in E$ point mass)
$\frac{d\delta_{z}}{d\lambda}=0,$ $\lambda- \mathrm{a}.\mathrm{e}^{-}$. $z\in E$ +
$r=d(z, x)$ $\int_{E}\phi(Td(X, y))d\delta_{z}(dy)=\phi(Tr)$
$\phi$ (A1)











(7) $\delta$ (3) (3)
(3) $\Rightarrow$ (2) (1) $\Rightarrow$ (3)




1 (2) (3) $\phi$
(F3) – $\mathrm{R}^{3}$
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– doubling condition GDT –
$\lambda$ doubling condition 1
(2) GDT
2 $\lambda$ (2) $H(x)= \frac{\log\beta(x)}{\log 2}$
$- \int_{E}r^{H()_{d}}x\phi(r)<\infty$ , $\lambda- a.e$ .
$(E, \lambda, \phi)$ $GDT$
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